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waaRBBHBBT^^ I- /' ^jraa^B^tifti&S' In particular this invention 

of flat or semi-drop 

mtM8m&&M&mof vehide steel wheel i on Jt^JISSb^.^,^ relates to a 



•3 Jin^f*'- 



IMBHii i^n^rr*^- ■ ;'*' . have a 5° taper and profile 

BBft /ftaftd books such as =™^TORAj» ™- M thfe -, s for tube type 
IHPis. iJe. It includes sem, drop center fla a sui table sealing exists (as 
Hklon. It can be used as tubeless type : only when a s ^ ^ 

" *• end/endS 

tffiess, the blank is preferably ^^^^^rnSed cylindrical profile & 
Seblank is preformed In spinning madrtneto a predet« machine, the 
Ishaoe such perform is further spun and flow J 0 ™^'" f and heId a g 3 ,nst the 
fXwngWed between. an outer ml & ^surface which conforms to 
k damping plate, such inner mandrel f™^Z^£L of gutter portion, the well, the 
me predetermined inner ^^fJ^^'^SSm ^ outboard surface which 
bead-seat and fixed flange and such outer roH compn ^ ^ ripr , era , 

confirms to the final shape and profile of Jj^^gce^ the Inner mandrel & 
cylindrical portion Is then spun against *JJ?ff«5Sw * backward & forward 
outboard surface of the t *m roV to dtepfoce me edetermin ed profile & 

direction to the final ^^SJ, The spun rim comprising of gutter 
form of well, bead-seat, fixed flange ^^J^ in a spinning machine, being 
well and bead seat is further spun and Jow fomieo ^ ^ outer mandrel 

> & the fixed flange and 5* bead-seat 

pyUOfi, ART 0 bead -seat 

■ in its most conventional form, a fabricated sheet .steel wheelo 9^ 
^flat-base or semi-drop center rims for a venfae^ on ^ out 

Wide^ or jointed central disc also ^de ofsheet steel pr0 vldes a means of 

periphery of the rim supported by tt^ cennj. ^ ^ ^ of the veh.de. 
-attachment to spindle hubs, ^^%£ZSbM relationship, Insure perfect 
it is essential that the rim and Asc, ^ Jjw e wftn ^pe* t0 the disc, 

roundness of the rim ^""S^^K^ as "radial" and "axial" run-oute 
Deviations in the respective ^SS^SSX ' ri™ i spedfications in the tolerances for 
the Vehide manufacturers establish extremely ng 

these dimensions. d discs 
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assembled together in a press or In a fixture, the disc fixed at its opter peripheral 
flange to the Inner periphery of the rim by welding or some other like method to form 
the complete wheel assembly. In the conventional method of making the rims by 
using a butt-welded hoop made out of a strip of hot rolled sections or plate, achieving 
such a dose tolerance on the roundness has found to be extremely difficult due to the 
localized "kink' In the region of butt welded joint and the non-uniform spring back 
during the rim diametewalibration operation. Likewise accurate dimensional control in 
making the disc are also found difficult due to cold press forming inconsistency, 
brought about by dimensional and properties variation of the input material. Further 
substantial distortion due to welding the two parts requires further corrective 
additional costly operation to ensure that the axial alignment is held within limits. It is 
appreciated by the people who are skilled in the manufacturing wheels that such 
distortion once occurred cannot be corrected completely and a welded assembly does _ 
not lend itself well to the rigorous balancing and centering of the wheel Such shift in 
the axial alignment and also the localized kink in the rim in the region of the butt 
welded joint Is known to produce first harmonics during vehicle running causing 
vibration and high noise. The axial shift between the disc and the rim also produces 
imbalance of the wheel causing vehicle disturbance or thumping / shake. 

Further when such wheels have been run with test overloads to induce failure, fatigue 
cracks have usually occurred In the center of the disc where It is attached to its 
supporting axle and In the welds, which have attached the rim to the disc. 

Another problem of the wheel of conventional design is due to the constraint of using 
break drum of larger size. This is due to the disc peripheral portion being assembled 
under the rim, thus restricting space for accommodating a break drum of larger size. 
Today's vehicle carries more loads at high speed. From the point of view safety it is 
necessary to provide for a greater area for a larger envelope break components for 
Improved breaking performance. 

The use of integral wheel rim and disc assembly of a 5° taper bead-seat of flat or 
semi-drop center rims of low carbon and high strength steel, would lead to a 
noticeable reduction in weight, would facilitate balancing and centering. 

It is well recognized that wheels are not only critical to the safety of an automotive 
vehfdCbutatsb being an un-sprung mass has a pronounced effect on vehicle stability 
alid^dr^l^eo^rt. It is thus obvious that onfy an integral wheel rim and disc 
i^Miy^&^sSiaper bead-seat of flat or semi-drop, center rims construction and a 
W^^^m^^m^Sm ^ & requirement as enumerated as 
. ^SS^S^^eM^. 4«^|«W»M|^3^^>-. ^^r- _ -**^r. J?*, . • - -^-s i-. v v. ••: • 

^^&^p^^^k^^S^tg^ of the prior processes has enabled to be 
pmrnh' feregf^l^to^n^disc assembly of a 5° taper bead-seat of flat or 
semfcdrop center ( rims r , construction: under, satisfactory technical and/or economic 
conditions/ either on account of the fart Bat" they do not lend themselves to mass 
production at an attractive cost price, or on account of the fact that the wneeis 
obtained do not satisfy the requirements of the users, strength, minimal unbalance 
and first harmonic content, and accuracy of the significant dimensional characteristics. 

The present invention relates to a apparatus and method for producing integral steel 
wheel rim and disc assembly of a 5* taper bead-seat of flat base or semi-drop center 
rims for vehicles, which lends itself particularly well to mass production and provides 
wheels which meet the requirements of users such as have just been enumerated 
above. A vehicle integral wheel rim and disc assembly of a 5° taper bead-seat of flat 



«* * «**ta<"a«.y 

welding steps involved, thus resuCg ^ ^ are *> assembly I 

flMECTS OF THE mvfpfn^ 

Accordingly, it is an object of the ore^nh i„. . 

~ a, °— Mi « .ssss £e& sssr s 

WVSr**''*— * *>ra wHe* ^ ^ (ow ^ ^ 

l^SSa^^J"^,^ I"** whfch wuk. , m pn,ve umfom,,* 

^^S^S^JKSi'**- * «- atoned cha-ace, 

S^"^ ^^fnlKl LT ' mPn,Ved system 
eflidenBy, a™, steps, wN* can be iSSZ: 

aamamc of the affiEMBBM 

Joined urtform JdS Z SSTs SSJSf* Sf" 1 ' "** 
predetermined size The hurn/i* Z i ^ Preferably wfth a center hole niArr*** J« ^ 



^ 03,196 and 0Uter ro " ""P*" of ^art surface 

pZto if ™en fo^aJd L ^ and Pt ° m ° f *• 9Utter wa »' ™« P^fomi peXS 
n^aSSoSS^^^XS^ outboard surface of the iV^er 
bead-seat, fixe*^^ WC "' 
The spun rim comprising of gutter" we7and EZfSfllXI*" ^"PP**** 
in a spinning machine, being MDodMon h^fl,^ t,sf "rther spun and flow formed 

^mS„S , aSSS ly & , Sh< ' Pl,,!, 0PeraBOn ' «■*» «• - «* «"-««• holes 

US I^SI^^Sf^f to 5^"* ft,rther •"""•a™"* of Invention 

S^tSSS* ^ taken as implying any necessary .imitation on the essential 
^JS." 9S ^ 9,Ven " y " ay of """-"-"'w™ sample to explain the nature of the 



should be made to the drawings and descriptive matter is which there are illustrated 
and described preferred embodiments of Invention. 

Referring now to drawings, where like numerals designate identical or corresponding 
parts throughout the referred views. 

Fig 1 - shows sectional view of a disc blank of the welded 5° taper bead-seat of flat- 
base or semi-drop center construction wheel of the prior art. 

Fig 2 - shows sectional view of a formed disc of the welded 5° taper bead-seat of flat 
base or semi-drop center wheels of the prior art. 

fig 3 - shows sectional view of a disc with mounting, central and vent holes of the 
welded 5° taper bead-seat of flat base or semi-drop center wheels of the prior art. 

Fig 4 - shows a schematic representation the welded hoop from flat plate for the 
manufacture of rfms for welded 5° taper bead-seat of flat base or semi-drop center 
wheels of the prior art. 

Fig 5 - shows a schematic representation the welded hoop from mill section for the 
manufacture of rims for welded 5° taper bead-seat of flat base or semi-drop center 
wheels of the prior art 

Fig 6 - shows a schematic representation the rolling operation involved in producing 
rims for welded 5° taper bead-seat of flat base or semi-drop center wheels of the prior 
art 

Fig 7 - shows a schematic representation the calibration process steps involved in 
producing rims for welded 5° taper bead-seat of flat base or semi-drop center wheels 
of the prior art 

Fig 8 - shows a schematic representation the assembled disc & rim & welded 5° taper 
bead-seat of flat base or semi-drop center wheels of the prior art. 

Fig 9 - Shows a sectional view of disc steel blank with center hole of the one-piece 
steel wheel for producing integral wheel rim and disc assembly of a 5° taper bead-seat 
of flat or semi-drop center rim in accordance with the present invention. 

Rg 10 - shows a schematic representation of the first stage of spinning process of the 
producing integral wheel rim and disc assembly of a 5° taper bead-seat of flat or semi- 
drop center rim in accordance with the present invention. 

Rg 11 - shows a schematic representation of the spun wheel from the previous step, 
wherein the mounting and center hole Is pierced in accordance with the present 
invention. 

Rg 12 - shows a schematic representation of the spun wheel from the previous step 
wherein the vent holes are pierced in accordance with the present invention. 

Rg 13 - shows a schematic representation of the second stage of shows a schematic 
representation of the second stage of forward and backward displacement of material 
during spinning process of producing integral wheel rim and disc assembly of a 5° 
taper bead-seat of flat or semi-drop center rim in accordance with the present 
invention 



6 



r 



emLomm E £ S <;RIPTI0W 0F THE PTO » W THE EBiFgBBiB 

If h nrlTfiZ°inf? manufactur e <> f steel discs are blanking of the circular blank 
fnS^^^^^%^f the inter Hole, *J£ 

2? met t^ 0f i rodudn9 ^ wheel * shown In Rg l to Fig 8. In 

mco a noop, but welded, joint tnmmed and dressed. In the case of flat ni*h> th* 
Se^mfai 5 StS?? 1 E'r* 1 opeS^e^ WcoS 

weTded^fSS^ ^L rimS are ass 5 mWed ln a P««s or a fixture and the joints are 
™V^?Li? u. y other means after assembly. The wheels subsequently under 
goes several machining steps to machine center spigot and bolt holeWshZ, fn Fig 

PREFERRED EMBODIMENT S OF THE IMVPffl T^ft 

P^ erred embodiment of invention is shown in Rg 9 to Rg 15 The followino 

222 fl* , made . f ° r ?. e W of "'"Strating the general principles of the 

bSE£ZSj!Z!i , n0t 1,6 in a ,lm,tin 9 sense. The scope of toe invention is 
oest determined by reference to the appended claims 

^r fi S a ?S a f^ 3 T? CtUrtn9 a , ' nte 9 ral steel wheel rim and disc assembly for 5° 
Eo™,^ ° f . flat baS t 0r semi-drop center steel wheels involves a spinning and 
SE^S^SS 00 35 S""E in n9 10 ' Where in ^ stfiel bIank of Predetermined 
ored^mfn^ St?" 658 ' thC ? ank iS P refera b»y with a center hole pierced to a 
oredS n2 2*?' ,S T° and ° 0W f0rTned in a CNC 4 " axis spinning machine to an 

hellSeefinnt^LT^TJ! T eXp,ained ln 9 reater detaiI - b,anl < * 
CNC SS^,! 8 ??,! 1 3nd damping p,ate C1 - ™ e ^ler Rl mounted on 
SSKu^h ? S, ' de ' lm P art :°" in9 Pressure on «*» Peripheral of the 
shape ?nd^!^^f £?2r? a " d 3t i he "S"" Cme gSve Predetermined cylindrical 
snape and profile to the blank as per the predefined machine program. The outboard 
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surface of the inner mandrel Ml corresponds to the predetermined inner diameter of 
rim portion. 

The next involves piercing mounting, central and vent holes as shown in the Fig 11 & 
Fig 12. 

The next step involve forward & backward spinning to extend the cylindrical portion of 
the perform frorrwthe first step to an cylindrical shape of predetermined inner diameter 
and width comprising of gutter region, well and the fixed flange as shown in Fig 13 
and at the same time cylindrical portion comprising of gutter region is backward spun 
as shown to a predetermined inner diameter and width. The operation is now 
explained in greater detail. The preformed blank as shown in Fig 12, is spun and flow 
formed In a CNC 4-axis spinning machine. The preformed blank is positioned between 
inner mandrel M2 and outer roil R2 and damped prior to spinning operation by the 
damping plate C2. The roller R2 mounted on CNC hydraulically actuated slide impart 
rolling pressure on the outer peripheral of the preformed Wank to reduce the thickness 
at the required region and at the same time extend the cylindrical portion to a 
predetermined shape and profile as per the predefined machine program. The 
outboard surface of the inner mandrel M2 corresponds to the predetermined Inner 
diameter of the rim. The next sequence is the backward displacement of material 
during spinning operation. The perform cylindrical portion comprising of the gutter 
portion is spun against an outer roll S2, such outer roll outboard surface 
corresponding to the predetermined shape of the gutter profile. The roller R2 is used 
for both forward and backward displacement of material as shown in the drawing. 

The next and the final step Involve profiling the fixed flange portion as shown in 
Fig 14. The spun rim from previous step comprising of gutter, well and bead seat is 
further spun and flow formed in a spinning machine, being positioned between an 
outer mandrel and damped with an inner damping plate, such outer mandrel 
comprise of a inboard surface which conforms to the final shape of the fixed flange 
and 5° bead-seat, is spun and flow formed against the inner surface of the outer 
mandrel by a shaping roller of predetermined shape to form the final shape pf the 
fixed flange and 5° bead-seat. The operation is explained in a greater detail. The 
preformed blank from previous step comprising of gutter, well and bead seat is 
positioned between outer mandrel S3 and damped with an inner damping plate C3. 
The roller R3 mounted on CNC hydraulically actuated slide impart rolling pressure on 
the inner peripheral of the preformed blank to reduce the thickness at the required 
region and at the same time extend the cylindrical portion to a predetermined shape 
and profile as per the predefined machine program to the final profile & shape of the 
5° bead-seat & fixed flange. 

SALIENT FEAT URES OP THE INVENTION ABE! AS FQMrPWS? 

A design / construction of a Integral steel wheel rim and disc assembly for 5° taper 
bead-seat of flat base or semi-drop center wheels of the type having an integral disc 
and rim portion with gutter, well, 5° taper bead-seat and the fixed flange* 

A method of produdng the wheel consists in, providing generally droilar steel blank; 
spinning the blank to of pre-determined uniform thickness and size. The blank is 
preferably with a center hole pierced to a predetermined size. The blank is Pretameo 
in a spinning operation, such perform further forward & reverse spun in a spinning 
machine, being positioned between an mandrel, outer roll and the damping plate, 
such inner mandrel having a outboard surface which conforms to the cylindrical 
predetermined shape of the rim gutter, well, fixed flange & such outer roll have an 
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outboard surface corresponding to the gutter profile. The spun perform Inner 
peripheral portions is spin and flow formed against the surface of the Inner mandrel to 
form the final shapes of the rim 5° bead seat and flange. 

The method has the step of spin forming the peripheral portion of the blank by 
engaging the same with a forming roller so as to obtain controlled thickness reduction 
and shape in the peripheral portion of the blank. 

The method has the step of backward spinning a section of the Wank peripheral 
portion against the shaping surface of an outwardly positioned roll to form the final 
shape of the rim gutter. 

The method has the step of spin forming a section of the blank peripheral portion by 
engaging the same with a forming roller to form the final shape of the well base shape 
and dimension and at least a portion of the bead seat 

The method has the step of spin forming the bead seat portion of the blank inboard 
section against the shaping surface of the outer mandrel to form the final shape of 
fixed flange. 

A method has the step wherein first-named spin forming step includes a plurality of 
passes of the forming roller. 

A method has the step wherein after finish spinning operation bolt holes on pierced in 
a conventional press. 

A method has the step wherein after piercing the bolt holes, vent holes are pierced in 
a conventional press 

The method also includes the step of providing a disc blank of substantially uniform 
thickness and constructed HSLA steel composition. 

Throughout this detailed description, reference is made to the tools and dies that 
perform the various shaping operations. Because the toolings used in each of the 
shaping operations are conventional devices, which are well known in the metal 
stamping/forming arts, detail description of the same has not been provided. 

It is to be understood that the invention may assume various alternative orientations 
and step sequences, except where expressly specified to the contrary. It is also to be 
understood that the specific devices and processes illustrated in the attached 
drawings, and described in the following specification are simply exemplary 
embodiments of the inventive concepts defined in the appended claims. Hence, 
specific dimensions and other physical characteristics relating to the embodiments 
disclosed herein are not to be considered as limiting, unless the daims expressly state 
otherwise. 

Further, since numerous modifications and changes will readily occur to those skilled 
in the art, it is not desired to limit the invention to the exact construction and 
operation shown and described, and accordingly all suitable modifications and 
equivalents may be regarded as falling within the scope of the invention as defined by 
the claims that follow. 
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tHH^H?* manufacturing a integral steel wheel rim and disc assembly for 5° 

ZSJfitZ^A**** b9Se ° r Seml ' drop ™ ter whee,s of the ^ having an 
SEHFJSf S ^' tl0n With gutter ' we "' S ° ^ad-seat and fixed Sange 
wherein tfie said method comprises the following steps 

a) Providing a generally circular blank; 

b) The blank is preferably of pre-determined uniform thickness 
C) si? * prefefab,y w,th a center "ote pierced to a predetermined 

d) Preforming the blank to predetermined shape & size, the preform 

^JF™ & fiow formed ,n 3 CNC spinning machine, being 
portioned between a inner mandrel and clamping plate, such mandrel 
twving a outboard surface of predetermined cylindrical shape 
confirming to predetermined cyttndrtcal shape & profile of the rim 
gutter, well and fixed flange. 

e) The spun and flow formed preform to an predetermined cylindrical 
snape & size is further spun in a CNC spinning machine to reduce 
thickness consequently to increase the width in the forward direction to 
an predetermined size while maintaining the predetermined inner 
diameter wherein the well, bead seat and the fixed flange are formed in 
the subsequent operations and at the same time further spinning is 
preformed on the peripheral portion of the cylinder to displace the 
preform cylindncal peripheral portion in the backward direction, 
against the outboard surface of the Inner mandrel & outboard surface 
of the outer ring to a predetermined profile & form of well, bead-seat, 
fixed flange and the final profile and shape of the gutter wall 
respectively. 

f) The spun preform comprising of finished gutter profile, and cylindrical 
portion comprising of predetermined shape of the well, bead seat & 
fixed flange is further spun and flow formed in a spinning machine, the 
perform being positioned between an outer mandrel and an inner 
damping plate, such outer mandrel comprise of a inboard surface 
which conforms to the final shape of the fixed flange and 5° angle 
oead-seat, Is spun and flow formed against the inner surface of the 
outer mandrel by a shaping roller of predetermined shape to form the 
final shape of the fixed flange and 5° bead seat. 

^l^ e !l ( l d w. a t. da . in 5 d in dalm 1 wh erein spin forming the peripheral & inner 
portion of the blank by engaging the same with a forming roller so as to obtain 
SeWank ^ reduc0or » and shape in the peripheral and inner portion of 

3 ' I l> l m !? 0d as da,med ,n da,m l wherein the material is displaced in the 
oackward direction during spinning a portion of the perform peripheral cylindrical 
portion against the outboard surface of an outwardly positioned roil to form the 
final shape of the rim gutter. 



2. 
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4 ' S D S > iSn d n a l!!! ed l " ^ 1 wherein * fn f °™"* ^ section of the blank 
SSto J?^™ 0 ? ^ en 9 a 9 fn 9 »e same with a forming roller to form the final 
shape of the well base shape and dimension and at lea* a porSo! 

12 ' t P f 2. ra h tU , S / 0r ma ?I acturing a {nte 9 ral ^ wheel rim and disc assembly for 5° 

2d S^d mS 1 S^n Wth 9Utter ' weH ' base ' and fixed flange 

rnelS for t^fnT!? m ^? ns f means for P rov '<"nS a generally circular blank 
S£ X a^er hl^^^ 1 "* Untf0mi * ,ckn «s the blank Is 
fomnS «n r_ ce " ter hote P^rc^ to a predetermined size, the blank Is ore- 
££££ Jna , conventional press, the pre-form blank further spun In a S 
machine, being positioned between an mandrel having a surface which 

blanTSh^f WeM ' *""» « a ^^m P ing pte£™ e 

h£ L 1 ? P & inne J P 0 * 005 ,s s P un and now formed against me surfece of 

TJZIX S S£ form 0,6 final shapes of w^° e f 

"'fiE^ -T 8 ???^ 3 {nte 9 ra » steet wheel rim and disc assembly for 5° 
2E^f" Sea l°i flat base or ^Mrop center wheels for a veWcte haviS , an 

SSc^L a hv ^^° n ^ * Utter ' weH base - bead-seat an7flxe7na 9 ng2 
manufactured by the process claimed in daim 1. H 

14 sen^ e dm™l wh 1fiS rY l art(1 dlsc assefnbry f0r 59 bead-seat of flat base or 
aX* Zf^S f0f . a ^ h3Vjng 30 jnte 9 ral d,sc »* rtm portion with 

15 'teDTSd°LT"f fat fr 9 3 inte9ral stoel wheeI rim and *sc assembly for 5° 
. 5? .° flat base or semi-drop center wheels for a vehicle havtna an 
integral d.sc and rim portion with gutter, well-base, bead -seat anTflxed flange as 
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described f n the description of complete specification and as illustrated by way of 
drawings accompanying the complete specification, 

16. A integral steel wheel rim and disc assembly for 5° taper bead-seat of flat base or 
semi-drop center wheels for a vehicle having an integral disc and rim portion with 
gutter, well-base, bead-seat and fixed flange as described in the description of 
complete specification and as illustrated by way of drawings accompanying the 
complete specification. 



Dated this the 7* day of January 2004. 
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This invention relates to a construction, apparatus and a method of producing integral 
wheel rim and disc assembly of a 5° taper bead-seat of flat or semi-drop center rim, 
providing a generally drailar steel blank from a sheet stock of predetermined uniform 
thickness, the blank is preferably with a center hole pierced to a predetermined size. 
The Wank is preformed in spinning machine to a predetermined profile & shape, such 
perform is further spun and flow formed in a spinning machine, the preform being 
positioned between an outer roll (k Inner mandrel and held against the damping plate, 
such inner mandrel comprise of a outboard surface which conforms to the 
predetermined inner diameter of the rim comprising of gutter portion, the well, the 
bead-seat and fixed flange and such outer roll comprise of outboard surface which 
confirms to the final shape and profile of the gutter wall. The preform peripheral 
portion is then forward & revere spun against the outboard surface of the inner 
mandrel & outboanl surface of the outer roll to a the final profile and shape of the 
gutter wall and predetermined profile & form of well, bead-seat, fixed flange 
respectively. The spun, rim comprising of gutter, well and bead seat is further spun 
and flow formed in a spinning machine, being positioned between an outer mandrel 
and an inner damping plate, such outer mandrel comprise of a inboard surface which 
conforms to the final shape of the fixed flange and S 6 angle to the bead-seat, Is spun 
and flow formed against the Inner surface of the outer mandrel by a shaping roller of 
predetermined shape to form the final shape of the fixed flange and 5° bead-seat 
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